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Abstract
This paper describes an evidence-based quality improvement project within an acute healthcare
organization to prevent early sepsis and mortality due to sepsis in the emergency department of a
Veterans Affairs (VA) facility. Early recognition and intervention of sepsis is essential to provide
the best treatment. The intent of the project is to support the utilization of health information
technology (HIT) in preventing early sepsis and death related to sepsis. The project was
implemented to determine the effect of identifying sepsis cases with the use of the patient
electronic health record (EHR) through the use of the Sequential Organ Failure Assessment
(qSOFA tool). Metrics for identifying cases will be followed at an acute facility comparing
results before and after the implementation of the Clinical Decision Support System (CDSS).
Analysis of the project utilized descriptive statistics to illustrate a decrease in the use of
SupraVista but increase of use of the qSOFA calculator. The project illustrates a potential for
the qSOFA calculator to have a positive impact on identifying sepsis cases and initiating early
treatment. The results showed that provider acceptance and utilization of new technology has the
potential to significantly impact patient outcomes.
Keywords: Sepsis prevention, sepsis mortality, clinical decision support, health
information, adverse events, sepsis outcome
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SECTION ONE: INTRODUCTION
Sepsis is a life-threatening illness that can happen very quickly and could result in death.
Early recognition of sepsis is critical in implementing interventions that could save a life and
prevent the progression of the infection. Early intervention and resuscitation have been shown to
positively impact patient outcomes as well as survival (Levy et al., 2014). There remains a
critical need worldwide to reduce mortality and morbidity from sepsis and septic shock. For
better recognition of signs and symptoms of sepsis, measurement tools must be in place to assist
the clinician to monitor for patient deterioration. When treatment of sepsis is delayed, it can
advance rapidly causing the patient to go into septic shock leading to multiple organ failure and
death.
Surviving Sepsis Campaign (SSC) recommends administration of antibiotics within one
hour of sepsis recognition, with evidence supporting delays in administration of antibiotics
increase patient mortality (Downing, et al., 2019). Due to the critical nature of sepsis, other
safety features need to be implemented as time is critical when trying to avoid sepsis. Healthcare
institutions are increasingly capturing clinical data in electronic health records (EHR) clinical
decision support systems (CDSS) that incorporate patient vital signs and laboratory values and
assist in alerting clinicians to possible deterioration and sepsis. The CDSS has demonstrated the
ability to reduce medical errors and improve health care while promoting evidence- based
medicine (Rawson et al., 2017). Therefore, the purpose of this evidence- based practice (EBP)
project is to implement a CDSS into the EHR that would alert providers when a patient is
exhibiting signs and symptoms of potential sepsis through the use of the Sequential Organ
Failure Assessment (qSOFA tool) (Rodriguez et al., 2018). The qSOFA tool is an electronic
medical record device that identifies patients suspected of infection who are at great risk for a
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poor sepsis related outcome. The tool uses three criteria including low blood pressure, elevated
respiratory rate, or altered mental status.
Background
Sepsis diagnoses account for 650,000 to 750,000 of Americans annually, costing an
estimated 20 billion dollars within the American healthcare system (Downing et el., 2019). Many
research studies have been conducted to ensure early interventions are provided when sepsis may
be imminent. There were no definitive clinical criteria for sepsis and related conditions prior to
1992. During this time, the Center for Disease Control and Prevention (CDC) provided reports
regarding sepsis admissions. They used administrative data which often includes the term
septicemia, the presence and spread of microorganisms circulating in the blood (Jolley et al.,
2015). This definition did not fully describe the illness and was later defined in more detail to
encompass all aspects of sepsis.
Sepsis bundles are created to build awareness of the illness, improve diagnosis, promote
appropriate treatment, educate health professionals, improve post care after sepsis, and facilitate
data collection for audits and feedback (McRee, Thanavaro, Moore, & Pasvogel, 2014). The
bundle sets are evidence- based treatments to improve patient care and outcomes. Proper
identification of sepsis cases using ICD- coding is crucial when examining sepsis when burden
of the disease as well as cost of care are very high (Jolley, et al., 2015). Implementing EHR
sepsis surveillance has been shown to significantly improve patient outcomes that influence
length of stay (LOS), home discharge, and mortality (McRee, Thanavaro, Moore, & Pasvogel,
2014).
To provide immediate communication and alerts to the treating team, translation of
evidence in treating sepsis is necessary with the use of EHRs. This electronic capture of hospital
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acquired infections (HAI) is more efficient in comparison to manual surveillance. A study by
Shepard, Hadhazy, Frederick et al., (2014) concluded that increased efficiency is offered by
utilizing health information technology (HIT) to detect HAIs and allows for more time spent
implementing the best interventions and improving patient care. Using the EHR to monitor
sepsis cases may help healthcare organizations decrease adverse events related to sepsis. By
tracking patient vitals and labs through the qSOFA tool, providers may detect sepsis earlier.
Shahsavarinia et al., (2020) state results of a recently performed cohort study showed qSOFA
was better in predicting in-hospital mortality in septic patients, and qSOFA remains the most
used score for prediction of sepsis cases. Educating staff and screening patients frequently for
warning signs can help increase prediction of qSOFA for mortality in septic patients
(Shahsavarinia et al., 2020).
Problem Statement
Healthcare quality metrics are a central component to ensure patients are receiving the
best care possible with documentation of improved outcomes (Winslow, 2019). Sepsis remains a
critical metric followed within healthcare organizations worldwide for early goal- directed
therapies, such as fluids, antibiotics, and vasopressors, in decreasing death due to the infection
(Winslow, 2019). Even though the treatment of sepsis is regularly being studied and resources
are being updated, mortality due to the illness continues to be an issue in tracking cases and early
treatment. The CDSS in the EHR could improve patient safety by reducing medical errors that
lead to adverse events (Furukawa, Eldridge, Wang, & Metersky, 2020). Sepsis could be
considered an adverse event if there is a failure to properly monitor the patients’ conditions
leading to an increased length of stay or death. Amland and Sutariya (2018) conducted a
longitudinal retrospective observational cohort study demonstrating that compliance with the
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suggested bundle was associated with 30% reduction in mortality risk due to sepsis. Electronic
surveillance and CDSS that are utilized at the start of triage establishes a platform for identifying
and managing patients more precisely and may positively impact the odds of a good outcome
(Amland & Sutariya, 2018). Currently at a Veteran Affairs Medical Center (VAMC) in the
Southeast, only 33% of sepsis cases are being identified early potentially influencing poor
outcomes.
Purpose of the Project
The purpose of the evidence-based project was to identify patients who exhibit clinical
signs of sepsis through early recognition and interventions at a VAMC in the Southeast. The
Surviving Sepsis Campaign recognizes sepsis and septic shock as a medical emergency that
requires rapid diagnosis and intervention for the best outcome. For patients critically ill with
sepsis, time is of the essence, and a one-hour bundle may benefit the healthcare organization to
increase better patient outcomes (Surviving Sepsis Campaign, 2019). By using HIT to translate
evidence to prevent mortality due to sepsis, the leader of the project will be implementin g the use
of qSOFA into a CDSS supported by Computerized Program Record System (CPRS), called
Brillians (SupraVista). Metrics were followed to determine if the use of the patient EHR will
increase numbers to better capture sepsis cases and prevent death. This project was monitored
from June 2021 until August 2021 after initiation of qSOFA and compared to the preimplementation period February through April 2021.
Essentials of Doctoral Education for Advanced Practice Nursing
The project related to the Doctor of Nursing Practice (DNP) Essentials in meeting several
competencies that are outlined and core to the role. Essential II relates to being proficient in
quality improvement techniques and in developing and sustaining changes at the organizational
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level. Essential III advocates using information technology and research methods to design
interventions using evidence. Essential IV aligns with the project in using technical skills to
develop and execute an evaluation plan involving the extraction of data from information
systems and databases. Essential IV also aligns with providing leadership within information
technology. Finally, Essential VI relates to functioning in highly collaborative teams,
establishing interprofessional teams while promoting effective team leadership, and employing
effective communication.
Clinical Question
In Veterans with possible sepsis, will the implementation of qSOFA into SupraVista
positively impact the capture of sepsis cases and improve mortality rates when compared to preimplementation data?
SECTION TWO: LITERATURE REVIEW
A search of the literature was completed utilizing electronic databases for evidence-based
studies that support the use of an EHR to track sepsis cases. A literature review was conducted to
determine the best studies in support of HIT to positively influence sepsis and adverse events. To
determine the level of evidence, purpose, and limitations, a critical appraisal was completed
using Melnyk’s hierarchy of evidence (Melnyk & Fineout- Overholt, 2011).
Search Strategy
The databases used to conduct the search included Cumulative Index of Nursing and
Allied Health Literature (CINAHL), PubMed, and MEDLINE (ProQuest). The following
keywords were used: sepsis, septicemia, septic shock, sepsis prevention, mortality, adverse
events, health information technology, electronic health records, clinical decision support, and
tracking sepsis. To narrow the focus of the search, limits such as published year 2015 to 2020
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were applied. The search resulted in 28 peer-reviewed articles. Of these articles, three were
excluded. They included an article from a public health perspective, another that did not pertain
to the topic, and the third was a planned study to develop models to optimize the design of
clinical decision support (CDS) for sepsis.
Critical Appraisal
The literature review revealed various levels of evidence that were identified using
Melnyk’s Level of Evidence Chart and the evidence pyramid. Levels of evidence are based on
the quality of methods of the design, validity, and applicability to patient care (Penn State
University Libraries, 2020). A template was completed to present the critical appraisal and
illustrated in Appendix A. As previously stated, the literature reviewed included 28 studies that
were critically appraised and synthesized. There were fifteen Level IV studies with eight cohort
studies (Amland, Lyons, Greene, & Haley, 2015; Amland & Sutariya, 2018; Emmanuel &
Torres, 2018; Liu et al., 2020; Rodriguez et al., 2018; Rittenhouse et al., 2017; Rhee, Jones et al.,
2019; & Rhee, Wang et al., 2019), six case control (Furukawa, Eldridge, Wang, & Metersky
2020; Hartzler, Osterhage, Demiris, Phelan, Thielke, & Turner 2018; McRee et al., 2014;
Shahsavarinia et al., 2014; Shepard et al, 2014; & Winslow, 2019) , and one cross sectional study
(Hessels et al., 2015).
There were five Level I studies including four systematic reviews (Brenner et al., 2016;
Joshi et al., 2019; Menachemi et al., 2018; Rawson et al., 2017) and one randomized control trial
(RCT) (Downing et al., 2019), and three Level V studies that are systematic reviews (Greenhalgh
et al., 2017; Jolley et al., 2015; Kruse, Smith, Vanderlinden, & Nealand 2017). Two Level VI
studies also included one qualitative (Portz et al., 2019) and one descriptive study (Levy et al.,
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2014). Finally, there are two Level II RCT studies (Breitbart et al., 2020; Rief et al., 2017) and
one Level III quasi experimental study (Manaktala & Claypool, 2017).
Synthesis
In evaluating the evidence, studies show that a CDSS improves early recognition of
sepsis and for patients where the EHR was utilized, were less likely to experience hospital
adverse events (Furukawa, Eldridge, Wang, & Metersky, 2020; Amland, Lyons, Greene, &
Haley, 2015). A study by Manaktala & Claypool, (2017) showed a 53% decrease in sepsis
mortality and a 5.87% reduction in 30-day hospital readmissions. Evidence also showed that HIT
is used 95% more by physicians as functionalities increase over time (Rittenhouse et al., 2017).
The Rhee, Jones et al., (2019) cohort study found that sepsis related mortality in acute hospitals
can be prevented and further innovations in preventive hospital-based care may be necessary to
further reduce sepsis associated deaths. It was also found that most studies demonstrated a
positive benefit of HIT and, within that systematic review, twenty- five studies found benefit of
HIT on direct patient safety (Brenner et al., 2016).
There is also evidence that supports using the EHR to alert providers of possible infection
has been found to be more accurate in estimating sepsis cases as well as being more precise in
prediction of hospital mortality for patients with sepsis (Emmanuel & Torres, 2018; Liu et al.,
2020; & Rhee, Wang et al., 2019).
In implementing technology, consideration must be taken into the challenges and barriers
that could have an impact on a successful outcome. The more complex implementation of
technology is, the less likely it is to be successfully adopted (Greenhalgh et al.; & Rief et al.,
2017).
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Conceptual Framework
Conceptual frameworks are of crucial importance in doctoral nursing research as they
shape the research design and provide structure for theorizing (Durham, Sykes, Piper, & Stokes,
2015). The Iowa Model is a widely used framework that was utilized for the implementation of
EBP. The model was intended for use by point of care clinicians and links practice changes
within the system and guides piloting, implementation patient engagement, and sustaining
change (Buckwalter et al., 2017). The Iowa Model is widely used and has been a reliable model
for some time with seven steps and three decision point changes (Buckwalter et al., 2017). The
model guided and supported the EBP project with the implementation of SupraVista utilizing the
seven steps which are: selection of topic, grading the evidence, forming a team, evidence
retrieval, developing EBP standard, implementing EBP, and evaluating. Permission to use the
Iowa model was received and can be reviewed in Appendix B.
Identify Triggering Issues/Opportunities
The clinical problem-focused triggers are poor at identification of sepsis cases and
increase deaths due to sepsis. Pre-implementation at a VAMC in the Southeast, only 33% of
sepsis cases were being identified early influencing poor outcomes. Literature supports the use
of electronic surveillance and CDSS utilized at the start of triage to establish a platform for
identifying and managing patients more precisely to positively impact the odds o f a good
outcome (Amland & Sutariya, 2018).
State the Question or the Purpose
The purpose of the evidence-based project was to implement a system within the
electronic medical record at a VA hospital that would help in identifying those showing signs
and symptoms of sepsis and enable early treatment. The project was initiated to answer the
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question in Veterans with possible sepsis: will the implementation of qSOFA into SupraVista
positively impact the capture of sepsis cases and improve mortality rates when compared to preimplementation data?
Form a Team
A team was formed that included all significant stakeholders such as: Chief Health
Information Officer, Chief of Medical Services, Chief of Specialty Care, Emergency
department nurse manager, informatics nurse manager, informatics team, ED Clinical Nurse
Expert (CNE), ED staff, Quality Management, and Chief of Nursing Research. After formation
of the team, retrieval of best evidence was gathered for literature review and in support of
project.
Assemble, Appraise, and Synthesize Body of Evidence
The third step and second decision point required an analysis to determine if sufficient
evidence existed. The project leader assembled, appraised, and synthesized the evidence by
conducting an extensive literature review. The level of evidence matrix is provid ed in Appendix
A.
Design and Pilot the Practice Change
A pilot was conducted in the Emergency Department to determine if the qSOFA
calculator is effective with capturing sepsis cases and decreasing any sepsis related deaths. The
scores for capturing cases were then compared with previous scores before the CDSS was
implemented. During the pilot, changes took place to meet any changes requested by the
stakeholders. After implementation, results were evaluated for better capturing of sepsis cases
and disseminated throughout the facility.
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Integrate and Sustain the Practice Change
To maintain good outcomes in identifying sepsis cases and preventing deaths, the
practice change was embedded within the CDSS along with close monitoring of metrics
throughout the organization. Reinforcement of utilizing the qSOFA tool within the CDSS
continued along with tracking compliance with the use of SupraVista and initiating proper
treatment to prevent further complications of sepsis.
Disseminate Results
After the project was evaluated and positively impacted sepsis cases within the
organization, the practice change was disseminated through presentation to leadership and
performance improvement coordinator to ensure continuity of care. Dissemination of results is
expected to improve the way care is delivered and ensure the organization improves in sepsis
metrics.
Translation of Results
The SupraVista application has many usages to ensure the provider covers all necessary
issues for the Veteran as well as being instrumental in preventing adverse events. The application
was introduced to provide ease of use and to demonstrate that the application is useful in
providing safe effective care. Having a framework for technology acceptance aided in guiding
the implementation process across the healthcare system and among users.
Theoretical Framework
The Technology and Acceptance Model (TAM) was the best framework for the
implementation of the scholarly project (Portz, Bayliss et al., 2019). The model is designed to
understand user adoption and use of new technologies within the work setting. The theory shows
that a person’s acceptance of technology and actual use of the technology is predicted by user
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friendliness of the technology and how the person perceives the specific usefulness (Portz,
Bayliss et al., 2019). The model also looked at external variables that included individual
differences, characteristics of the system, social influences, and facilitating conditions
influencing how individuals perceive technology usefulness (Portz, Bayliss et al., 2019).
Summary
Overall, the literature review supports the use of HIT being instrumental in changing the
way healthcare can prevent mortality and adverse events from sepsis. With the proper coding to
identify more diagnoses that could be an indication of sepsis, there is the chance for better
tracking of cases, following sepsis metrics, and improving the outcome of the infection. It is also
worthy to mention that not all studies showed a significant relationship between a decrease in
adverse outcomes or significance with mortality and digital alerts, but did support how HIT
positively impacts LOS, patient outcomes, and readmissions (Hessels et al., 2015; Joshi et al.,
2019). It is also important to note that studies did support how adult patients think about HIT
plays a significant role in their health and wellbeing as well as improved patient satisfaction
(Breitbart et al., 2020; Hartzler, Osterhage, Demiris, Phelan, Thielke, & Turner 2018). Improved
patient satisfaction will help in promoting and supporting the use of information technology by
the clinicians. Evidence does support a reduction in cost and healthcare utilization being
influenced by HIT (Menachemi et al., 2018).
SECTION THREE: METHODOLOGY
Design
This evidence-based practice project uses a quasi-experimental approach to collect and
analyze data. The project design utilized the Iowa Model to guide a practice change (Iowa
Model Collaborative, 2017). Approval of records for the prospective study was obtained by the
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Institutional Review Board (IRB) at Liberty University and then approval from the VAMC,
with the associated Quality Improvement (QI) Self-Certification Tool from the Medical
University of South Carolina (MUSC).
Data was retrieved retrospectively from the VA External Peer Review Program, (EPRP),
that selects cases based on a sepsis diagnosis within the VHA and further captures data specific
to the Southeast VA facility. Starting from February 2021 until April 2021, the quarterly
aggregate EPRP measures for the sepsis three-hour bundle metrics were reviewed and
compared to the national level and Veterans Integrated Service Networks (VISN) regional level
benchmarks. Metrics were then compared to the EPRP measures post-implementation of the
qSOFA calculator. At the VA, a file was created on the restricted access W drive in a folder
called Nursing Quality Improvement in the Project Coordinator’s name, to which the team and
Chief Nurse for Research and Compliance Officer had access. Veteran data could only be
stored in this space and accessed only by VA approved staff.
Provider and end-user education on SupraVista and how to utilize the qSOFA calculator
took place via Microsoft Teams. The project coordinator along with the Chief Informatics
Officer (CHIO) conducted the educational in-services. Education entailed a tab-by-tab method
demonstrating the functionality of the application and the calculator. The education was
interactive to ensure questions were addressed and offered the opportunity for demonstration
feedback. Education began in May 2021. The Emergency Department was the area selected to
pilot the SupraVista application and the qSOFA calculator due to increased exposure of sepsis
cases. The CNE acted as the immediate resource within the department for any needs. The CNE
assisted in collecting any feedback concerning questions, concerns, or suggestions to the
application. The feedback was collected through email and stored in the W drive restricted file.
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Measurable Outcomes
The first measurable outcome evaluated the use of SupraVista by providers pre- and postimplementation of the qSOFA tool. The qSOFA calculator is a tool, that was implemented into
the SupraVista CDSS, used to track vital signs and labs that could be indicative of sepsis or
septic shock (Appendix C). Sepsis cases for February 2021 through April 2021 were reviewed
during pre- implementation, while the period of June 2021 thru August 2021 was reviewed for
post-implementation of the calculator. The data report was pulled from the SupraVista
application showing provider use.
The second measurable outcome captured the quarterly aggregate EPRP measures for the
sepsis three-hour bundle metrics. The three measures that were evaluated include: a) initial
lactate level, antibiotic administration, and blood cultures (prior to antibiotics) completed within
three hours of severe sepsis presentation; b) repeat lactate level within 6 hours of severe sepsis
presentation if initial lactate level is elevated; and c) received fluid resuscitation with 30 mL/kg
crystalloid fluids within three hours of initial hypotension or septic shock (Surviving Sepsis
Campaign, 2019).
Setting
The project took place at a VAMC in the Southeast, level 1A facility with 152 beds and
six community-based outpatient clinics. The facility treats approximately 75,000 Veterans along
the Southeastern Region. The Emergency Department was used to pilot the qSOFA calculator.
A letter of support from the VAMC was granted giving permission to conduct the project
(Appendix D).
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Population
Veterans 18 years of age or greater were monitored during the timeframe of the project
that were diagnosed with sepsis or septic shock. The Veterans being monitored for possible
sepsis within the ED were the target population for the pilot. Exclusion criteria included: patients
transferred from another acute facility; enrolled in clinical trial relevant to sepsis during hospital
stay; documentation of a directive for comfort care; administrative contraindication to care
within six hours of severe sepsis or septic shock presentation; receiving IV antibiotics for greater
than 24 hours prior to diagnosis of sepsis; and documentation of corona virus.
Ethical Considerations
Electronic health records entail a vast amount of patient information and data, which are
all considered protected health information (PHI) (Kruse, Smith, Vanderlinden, & Nealand
2017). Nursing research and quality improvement projects are held at the same standard as any
other research that involves human subjects. One of the nine main provisions of the American
Nurses Association (ANA) Code of Ethics states the nurse promotes, advocates for, and protects
the rights, health, and safety of the patient (ANA, 2015). The project was aimed at ensuring all
patient information, data collected, and health records reviewed were protected and followed the
Health Insurance Portability and Accountability Act (HIPPA). Proper training using the
Collaborative Institutional Training Initiative (CITI) was completed by the Project Coordinator
as certification in general research and ethics when working with human subjects (Appendix E).
Institutional Review Board (IRB) approval was requested from Liberty University IRB, the VA
affiliate Medical University of South Carolina (MUSC) IRB, and review from the VAMC Chief
Nurse for Research.
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Data Collection
Patients’ charts were followed until discharge from the facility based on inclusion criteria
for sepsis cases. Inclusion criteria included documentation or presence of severe sepsis and/or
septic shock or presence of severe sepsis based on clinical criteria that must be met within six
hours of each other. Those inclusions were analyzed from the quarterly aggregate EPRP
measures for the sepsis three-hour bundle metrics retrospectively for study interval February 1,
2021 to April 30, 2021 and prospectively for study interval June 1, 2021 to August 30, 2021.
SupraVista utilization statistics were extracted from the application to determine use before and
after the implementing of qSOFA.
Tools
The EPRP data showed how quickly hospitals give recommended treatments known to
get the best results in those with conditions such as sepsis (CMS, 2016). The data comes from
medical records of those patients diagnosed with sepsis. The composite measure focuses on
adults 18 years and older diagnosed with sepsis or septic shock. The metrics align with SSC
guidelines. Criteria for meeting severe sepsis include: the clinician documented presence of
severe sepsis and /or septic shock or patients admitted to the hospital for inpatient acute care with
an ICD-10 CM principal or other diagnosis code for sepsis or septic shock.
Intervention
The intervention for this project was to add a qSOFA calculator within SupraVista. The
qSOFA calculator relies on the providers input by performing six clicks which takes
approximately 10 to 15 seconds of time. The tool was used to aid in identifying those at risk for
sepsis to initiate early treatment per the SSC guidelines to decrease patient mortality.
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Data Analysis
The project coordinator used descriptive, univariate statistics to describe the findings of
the data. Data was obtained by reviewing EPRP and obtaining the number of sepsis from the
facility data analyst at the VA Medical Center where this study took place. Descriptive statistics
are a statistical method used to summarize data in a valid and meaningful way (Mishara et al.,
2019). The statistical methods were used to represent a set of observations in order to translate a
large amount of information as simply as possible (Mishara et al., 2019). Descriptive statistics
were used to summarize the outcomes from the project in determining if the SupraVista
application had a positive impact on identifying sepsis cases. The information was represented
utilizing tables that described the basic features of the data retrieved within the project.
SECTION FOUR: RESULTS
Descriptive Statistics
A total of 23 providers were screened with 21 ED providers meeting the inclusion
criteria. Only 4 ED providers were able to actively participate in training via Microsoft Teams.
The ED Medical Director was given educational material which was to be extended to the ED
providers that were unable to participate due to scheduling conflicts and increased patient load.
The champion also was given the educational material and acted as a resource. The results of the
data analysis are outlined and described below.
Demographics
Sample Size
Due to the ED providers demanding schedules, only 4 ED providers were able to
complete training via Microsoft Teams. Training videos were provided for night shift providers
who were unable to attend trainings. There was a total of 54 sepsis cases that were admitted
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through the ED for the months of February, March, and April 2021 and 61 cases for the months
of June and July 2021. There was a total of 21 pre- implementation and 20 post- implementation
of Veterans 18 years and older sampled that met the EPRP inclusion criteria. No sample taken
for the month of August as EPRP data will not be ready until October 2021.
Age
Veterans 18 years and older from a VA hospital in the southeast charts were reviewed
who were diagnosed with sepsis or septic shock.
Data Analysis
Descriptive statistics are displayed in Table 1 for the first outcome measurement showing
utilization of the application SupraVista. The data shows there was a 58% decrease of
SupraVista utilization in the pre- implementation months of February, March, and April when
compared to the post- implementation months of June, July, and August. However, the data
showed a 63.3% increase in utilization of the qSOFA calculator in the post implementation
period. Labs reviewed by providers within the application made a 9% increase between preimplementation and post- implementation. Lab reviews could help in identifying critical sepsis
related labs that may result in early treatment.
Table 1
SupraVista Utilization
Utilization

SupraVista
Calculator
Lab Review

February March

8,087

April

PreTotals

June

July

August

PostTotals

56,028 46,085 110,200 24,247 10,084 12,112 46,443

%

-58%

0

71

95

166

44

186

41

271

63.3%

74

99

54

227

157

68

76

301

9%
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The second measurable outcome correlated to the EPRP data collected preimplementation during February, March, and April and post- implementation during June, July,
and August. Table 2 identifies the performance measures in which sepsis cases are scored. The
severe sepsis 3-hour bundle shows those patients who received intravenous antibiotics, blood
cultures drawn prior to receiving antibiotics, and lactate levels drawn all within 3 hours of
presentation of severe sepsis. EPRP data for the month of June during which time there was a
4.79% increase from the national benchmark for severe sepsis 3-hour bundle. The severe sepsis
6- hour bundle is the percentage of patients with an initial elevated lactate level that has a repeat
drawn within 6 hours of severe sepsis presentation. The organization struggles in this area
decreasing by 18.19% post- implementation of project. The septic shock 3-hour bundle
represents the percentage of patients with initial hypotension or septic shock and crystalloids
started within 3 hours of septic shock or initial presentation of hy potension. There is no data for
this metric for the month of July and August post implementation. However, there was a 25.44%
increase from the national benchmark for septic shock 3-hour bundle in the month of June. There
was no data to report for septic shock 6-hour bundle in which within 6 hours of septic shock
presentation, the patient received vasopressors for persistent hypotension after fluid
administration and repeat volume status and tissue perfusion assessment . Overall, the composite
score for the sepsis bundle resulted in a 16.80% increase from the national benchmark for the
month of June, even with data not available for one to two months in the post-implementation
period.
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Table 2
EPRP Sepsis Percentage
Performance
Measure

National
Measure

Feb

Severe Sepsis 3Hr Bundle

63.55%

50.00%

Severe Sepsis 6Hr Bundle

44.28% 100.00%

Septic Shock 3Hr Bundle

77.43%

0.00%

Septic Shock 6Hrs Bundle

62.94%

*

Composite- Early Manage

28.14%

0.00%

March

April

100.00%

100.00%

66.60%

66.67%

70.00%

*

100.00%

33.30%

33.33%

50.00%

*

*
100.00%
*
100.00%

66.60%
*
66.00%

May

June

July

100.00% 100.00%
*
33.30%

*
33.30%

*

*

*

*

70.00%

* No Data

SECTION FIVE: DISCUSSION
Implication for Practice
The results from this EBP study indicate that SupraVista could have a positive impact on
meeting sepsis metrics and decreasing mortality in sepsis patients along with acceptance of the
change and compliance among ED providers. Education for the SupraVista application was
given to increase the use of the software within the EHR which helps to reduce patient errors,
identify sepsis related illness early, so timely treatment can be initiated to decrease mortality.
The training session highlighted various benefits ED providers would gain by using the
application, including a) discover ways to quickly locate needed data, b) reduce burn out, c)
prevent patient error, d) more eye-contact time with patient, e) efficiency, and f) productivity
among other things. Training was open to questions at any point during the sessions and
feedback was welcomed, though only 4 ED providers attended face- to- face training.
Some providers gave positive feedback for the application and felt some of the
functionalities could benefit them and create for a better workflow, while some voiced some

August

*
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dislike for the new technology and felt it would slow them down. Providers were afraid that the
application took too long to open initially and felt they could as easily find the needed
information within CPRS. The project coordinator discussed ways to initiate the application to
save time, such as starting up the application simultaneously with CPRS, making a shortcut to
the desktop, and leaving the application running after it times out. These steps would allow for
time to multitask in preparing for patient until the application loaded and not remain focused on
SupraVista start up time.
It should also be noted that there was a time of decrease in utilization of SupraVista
during post- implementation. During this time, new residents were oriented to the facility. The
new residents were not trained to SupraVista at this time. This group could have contributed to a
decrease in use of the application as well as the qSOFA calculator. Decrease in utilization to
SupraVista could also be seasonal as there may be less cases of infection during the spring and
summer months.
Limitations
The project had several limitations. The first limitation reflects that this project was
implemented during the COVID- 19 pandemic, which eliminated the option for more face- toface trainings to better engage in participation. The second limitation was that this study had
limited the training to reach a greater number of the ED providers. Due to the providers busy
schedules and heavy case load, this limitation made it difficult to train the providers as well as
receive sufficient buy in. The third limitation involves the dependency that the providers have, as
the ED nurses use qSOFA within their triage nursing assessment and report patients who are at
risk of sepsis to the ED provider. The fourth limitation was the VA implemented a national
initiative to use the National Early Warning System (NEWS) within the medical-surgical,
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telemetry, intermediate care, acute inpatient, and rehab departments. Providers questioned the
use of the qSOFA calculator due to the national initiative and questioned if they should be using
it instead. However, the NEWS scoring system was not available to implement within the ED,
but was embedded into the nursing assessment. The fifth limitation is not being able to identify
the patients used in the EPRP sample that were admitted with sepsis from the ED since the data
is delayed by two months. Therefore, data for the month of August 2021 will not be available for
analysis until October 29, 2021. Chart audits revealed that qSOFA calculator was used on all
patient EPRP scoring.
Sustainability
Continuous training on SupraVista and the qSOFA calculator has the potential for
sustainability and more buy in from stakeholders. The organization is committed to continuously
improving sepsis scores as this metric is being followed by the Centers for Medicare and
Medicaid Services (CMS). More support from leadership for implementation of new technology
would positively impact compliance and acceptance of change. Involvement from the
Performance Improvement Specialist will contribute to sustainability as they understand the
importance of involving providers in meeting metrics to better treat sepsis patients. The
application has been incorporated into CPRS new hire training to orient staff to the CDSS. New
residents will be trained on SupraVista during the summer new resident orientation.
Dissemination
The project leader has shared the poor participation and lack of acceptance of new
technology to facility leadership. Solutions will be presented by the project leader to facility
leadership to aid in change when introducing new technology. The ED providers voiced that
using the application SupraVista and the qSOFA calculator would take place during triage and
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were concerned that using CPRS as well as the application would interfere with workflow. They
request the possibility of using SupraVista in place of CPRS to triage the patient that could
possibly benefit them as well as save time. Facility leadership responded by stating they are open
to this possible option. However, the Medicine doctors have voiced interest in using the
application as well as the qSOFA calculator and would like to work with the team to see how this
could best fit into their workflow. This project will be revisited when we increase our knowledge
and have a better understanding of providers resistance to change and technology. The project
leader has plans to present the final results to facility leadership as well as discuss the need for
culture change when new technology is introduced. The project leader will submit the project for
publication as provider compliance may be a common issue among health care organizations.
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Appendix A

Article Critique and Leveling Matrix

Article Title,
Author, etc.
(Current
APA Format)

Sample
(Characteristics
Study Purpose of the Sample:
Demographics,
etc.)

Example, A.
(2015) Title
etc. per
Current APA

To identify the
need for
technology to
prevent falls

A convenience
sample of 44
nurses in an
acute care
hospital

Methods

A nonexperimental
, descriptive
survey

Study Results

Level of
Evidence
(Use
Melnyk
Framework)

Findings indicate Level 6:
that fall rates
descriptive
decreased by 2% design
with the
introduction of
technology into
the care setting

Study
Limitations

Conducted in
only one setting,
small sample
size

Would Use as
Evidence to
Support a
Change? (Yes
or No) Provide
Rationale.
Does provide
some good
foundational
information
even though the
level is a 6.
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Amland,
Lyons,
Greene, &
Haley, (2015).
A two- stage
clinical
decision
support system
for early
recognition
and
stratification
of patients
with sepsis…

To examine the
programs
accuracy in
identifying
patients at risk
of sepsis,
performance of
clinical
processes, and
clinical
outcomes.

Patients
observational A CDS system
Level 4:
screened from a study
improves early
Cohort study
284-bed urban,
recognition of
non- profit
sepsis with 417
community
out of 2620
hospital with
patients showing
more than
71% sensitivity
16,000 annual
and 73% positive
admissions. Data
predictive value
on 2620 adult
when applying
patients were
suspected
collected
infection as
retrospectively
standard. Post
after the clinical
alert screening
decision support
showed 81%
(CDS) was
sensitivity &
implemented.
94% positive
predictive when
done by provider
at bedside.

42
The 284-bed
urban hospital
may not be
generalizable to
other clinical
settings; system
was
implemented to
be adopted by
providers and
nursing in which
other facilities
may have
different
circumstances;
variance in
usability and
fidelity may
exist; & some
selection bias
may have been
introduced.

This study
provides very
good support
and results what
CDS systems
help in early
recognition of
sepsis.
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Amland &
Sutariya,
(2018). An
investigation
of sepsis
surveillance
and
emergency
treatment on
patient
mortality
outcomes: An
observational
cohort study

Determine the
prevalence &
timing of
initiating the
sepsis bundle
& estimate the
effect of
bundle
compliance
associated with
improved
mortality
outcomes in
patients who
activated an
electronic
sepsis
surveillance
alert within 4h
of ED arrival
Breitbart et al., To investigate
(2020),
patient
Improved
experience and
patient
satisfaction in a
satisfaction
primary care
and diagnostic setting where
accuracy in
clinicians used
skin diseases
a clinical
with a visual
decision
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Study used 8
different
hospitals in 2
different
geographical
regions in
southwest USA.

observational Nearly 7 out of
study
10 (69%)
patients had
bundle initiated
being completed
on 3 hrs. of
arrival.

Level 4:
Several
Cohort Study limitations
identified.
Findings may
not be
applicable to
other hospitals,
the study Use
Data was not
specifically
checked by
study hospitals
which could be
considered when
interpreting
results, etc.

The study is a
level 5 but good
in supporting
the use of
electronic
sepsis
surveillance to
catch sepsis
cases within
hours to prevent
mortality.

A sample of 31
patients with a
diagnosed skin
condition.

A
randomized
feasibility
study.

Level 2:
Randomized
control trial
(RCT)

Does provide
good evidence
on CDSS
influence on
patient
satisfaction
within a
primary care
setting.

Results showed
CDSS assist
clinicians on skin
related diagnosis
and improve
patient
satisfaction and
diagnostic
accuracy.

The study
questions may
have been
influenced by
the way they
were consulted
by clinicians.
Clinicians were
not randomized
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clinical
decision
support
system-A
feasibility
study…
Brenner et al.,
(2016). Effects
of health
information
technology on
patient
outcomes: A
systematic
review

support system
(CDSS).

To
systematically
review studies
that assess the
effects of
health
information
technology
(HIT) on
patient safety
outcomes.

A total of 69
Descriptive
studies met
analysis
inclusion criteria
with quality
scoring ranging
1 to 9. Out of
those 69 studies
25 found benefit
of health IT on
direct patient
safety outcomes

Downing et
al., (2019).
Electronic
health recordbased clinical
decision
support alert
for sever
sepsis: A
randomized
evaluation.

To determine if
a real- time
EHR CDS alert
improves
adherence to
treatment
guidelines and
outcomes for
patients with
severe sepsis.

Medical/surgical Randomized,
unit at an
singleacademic
blinded
medical center
with 1123 adults
over age of 18
admitted
between
November 2014
and March 2015.

44
to their
respective
study- arm.

Twenty-five
studies found
benefit of HIT
on direct patient
safety, 43 had
non- significant
or mixed
findings, and 1
study had a
detrimental
effect. Most
studies
demonstrated a
positive benefit
of HIT.
Results showed
not significant
difference in
intervention and
control groups
outcomes with
antibiotic orders
3 hrs. after alert
(p=0.53). No
significant
difference in
mortality at 30

Level 1:
Systematic
reviews and
metaanalyses

Level 1:
Randomized
control trial

Only a limited
set of articles
with quantitative
data were
identified &
review faced
publication bias
for which
studies with
positive results
are more likely
to be published
that those with
non- significant
findings.
Sixty- six
percent of
patients were
receiving
antibiotics at
time of alert,
alerts lagged
behind clinical
judgement of
clinician, some
non- responses
maybe

This is a highlevel evidence
study that will
be beneficial
with showing
how patient
safety is
positively
impacted by
HIT.

Although,
randomization
was aborted
early this is still
high-level
study, it shows
that alerts are
good but it does
not guarantee
improvement in
sepsis treatment
performance.
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days Length of
stay (LOS), >72
hrs., rate of
transfer to ICU
within 48 hrs. of
alert, or
proportion of
patient’s
receiving fluids.

Emmanuel &
Torres,
(2018). The
impact of
automated
electronic
surveillance of
electronic
medical
records on
pediatric
inpatient care

Determine the
impact of the
automated
electronic
surveillance of
the EHR on
clinical
interventions
among
hospitalized
children at a
pediatric
center.

Furukawa,
Eldridge,
Wang, &
Metersky

Purpose was to
determine if
patient
exposure to a

attributable to
false positives,
&
randomization
was terminated
early by
institutions QI
leadership
resulting in
insufficient
power to detect
differences in
groups.
Chart review of NonTotal of 244
Level 4:
Interventions
alerts triggered
experimental, alerts retrieved.
Cohort Study documented
for CLABSI,
observational Significant
within the 2-hr.
CAUTI,
difference in
period may not
neonatal sepsis,
neonatal sepsis
have been in
or clinical
& PEWS (5.6%)
response to an
deterioration of
alerts as
alert and maybe
PEWS from an
compared to
placed
EHR over a 5CLABSI &
independently,
month period
CAUTI (24.4%).
study limited to
with
Neonatal sepsis
5-month time
hospitalized
triggered the
period during
children.
least number of
RSV/flu peak
alerts with few
season, & data
interventions
was collected at
(4.1%).
a single center.
Data used from Observational Occurrence rate Level 4:
Other
2012 and 2013
study
of adverse events Case control applications
Medicare Patient
was 2.3% and
were not
Monitoring
13% patients
captured

The study is
beneficial as it
was able to
shed some light
on alerts that
prompted
interventions.

Study supports
in finding HER
adoption was
associated with
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(2020).
Electronic
health record
adoption and
rates of inhospital
adverse events

fully electronic
EHR was
associated with
rates of inhospital
adverse events
(AE) using
recent, national
data.

System with
patients aged 18
and older that
were
hospitalized for
acute CV
disease,
pneumonia, or
conditions
needing surgery.

exposed to fully
electronic EHR.
CV, pneumonia,
and surgery
patients exposed
were less likely
to experience in
hospital adverse
events.

Greenhalgh et
al., (2017).
Beyond
adoption: A
new
framework for
theorizing and
evaluating
nonadoption
bandonment
and
challenges

To produce
evidence to
help predict
and evaluate
the outcomes
of a technology
supported
health care
program.

Review
Literature
identified 28
review
technology
implemented
frameworks
done previously.
Study included
questions in 7
domains.

Case studies
Level 5:
raised a variety
Systemic
of challenges and review
classified as
simple,
complicated, or
complex.
Complicatedness
proved difficult
but not
impossible to
implement.

including CDS
& barcoding for
med
administration,
unable to
determine safety
features of the
EHR had been
optimized & had
the greatest
impact on the
risk of AE, AE
measures did not
distinct between
preventable vs.
non- preventable
harm & subject
to measure
error.
Further testing
to the
nonadoption,
abandonment,
scale- up,
spread, and
sustainability
(NASSS)
framework
domains and
questions are
needed.

lower rates of
hospital adverse
events for
medical
conditions
studied which
could support
sepsis.

The review
offer evidence
to challenges of
implementing
new
technologies.
This is
beneficial when
looking at the
challenges
when
implementing
sepsis alert in
application.
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Hartzler,
Osterhage,
Demiris,
Phelan,
Thielke, &
Turner (2018).
Understanding
views on
everyday use
of personal
health
information:
Insights from
community
dwelling older
adults

To better
understand
older adults’
perspectives
personal health
information
management
(PHIM).

Four focused
Qualitative
groups with
analysis
adults 60 years
and older with 5
to 9 participants.

47
Twenty-five
Level 4:
participants in
Case control
the focus groups
ranging from the
age of 60 to 97
with 76% being
female. Study
found wellnessand
multidimensional
nature of health
and wellbeing
play in how
adults think
about health
information.

Due to focus
groups being
exploratory and
a sample of
communitydwelling older
adults, findings
may have
limited
generalizability.

This study
gives
perspective on
how older
adults utilize
their health
information to
actively
participate in
their own
health,
understanding
this could help
with ensuring
clinicians are
using the new
HIT to promote
patient
satisfaction.
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Hessels et al.,
(2015). Impact
of health
information
technology on
the quality of
patient care

To look at the
relationship
between EHR
adoption,
adverse
outcomes, and
patient
satisfaction in
hospitalized
patients.

Cross
sectional data
was retrieved
from 4 sources
that ended up
consisting of
854,258 adult
patients
discharged
from 70 NJ
hospitals and
7,679 nurses
working in
those same
hospitals.

Secondary
analysis of
crosssectional
data.

Jolley et al.,
(2015). Validity
of
administrative
data in
recording
sepsis: A

Study done to
assess validity
of case
definitions of
sepsis used
with
administrative
data.

Twelve fulltext articles
met criteria. A
total of 38
sepsis case
definitions
were tested
that included

Literature
Review

48
Findings
suggest an
inverse
relationship
between EHR
adoption and
patient
outcomes of
prolong length
of stay
(PLOS) and
readmissions.
The findings
did not
suggest that
increased
EHR adoption
stages are
related to
decreased
adverse
outcomes or
increased
patient
satisfaction.
The validity of
administrative
data in
recording
sepsis varied
substantially
across studies

Level 4:
Cross
sectional

Causality
could not be
ascertained,
discrepancies
in data and
accuracy
could have
existed at
hospital level,
and analysis
at the hospital
level limits
sample size.

This study
does not
support
patient
outcomes
with early
adoption of
EHR but does
show
important
patient
outcomes of
PLOS and
hospital
readmissions

Level 5:
Systematic
review

Only studies
published in
English
searched,
Publication
bias in
validation

Level is 5 but
does provide
information to
proper coding
when
capturing
sepsis cases.
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systematic
review
Joshi et al.,
(2019). Digital
alerting and
outcomes in
patients with
sepsis:
Systematic
review and
meta- analysis

Kruse, Smith,
Vanderlinden,
& Nealand
(2017).
Security
techniques for

over 130
different ICD
codes.
The aim is to Literature
offer an up-to- search limited
date
to adult
systematic
inpatients with
review of
only clear predigital
and postalerting
alerting phases
systems on
included.
patient sepsis Primary
outcomes.
outcomes were
hospital length
of stay (LOS)
and ICU LOS.

Discuss the
most
prominent
security
techniques
identified that
organizations

There were 25
articles
selected for
inclusion of
review based
on security
themes and
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and ICD
definitions.

Qualitative
assessment
and metaanalysis

Systematic
review

Seventy-two
full text
articles
reviewed and
16 met the
inclusion
criteria and
included.
Significant
benefit of
digital alerting
in hospital
LOS which
reduced by
1.31 days and
ICU LOS
reduced by
0.766 days.
No
significance
with mortality
and digital
alerts.
The security
measures were
divided into
themes:
administrative,
physical, and
technical

studies may
be a concern
Level 1:
Systematic
review and
metaanalysis

Limitations
due to the
variability of
methodologie
s and study
types, and
most studies
scored low on
quality. the
size of the
post alerting
cohort is
larger than
that of the
pre- alerting
cohort

The study is
high level and
shows how
digital
alerting has an
impact on
reducing LOS
for sepsis
patients.

Level 5:
Systematic
review of
descriptive
studies.

No mention of
the healthcare
organizations
being studied,
researchers
did not the
mention the

The article is
not of very
strong level of
evidence but
will offer
literature on
barriers to
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the electronic
health records.

Levy, et al.,
Surviving
sepsis
campaign:
Association
between
performance
metrics and
outcomes in a
7.5- year study

seeking to
adopt a HIT
system.

techniques. All
read by at least
2 researchers
for validity of
the study.

safeguards.
Technical
safeguards
were
mentioned
45% of
occurrences if
safeguards.
Administrative
was the
second most
often
mentioned at
17.5%, and
physical
mentioned at
12.5%.
To determine Patients
NonOver the 7.5Level 6:
compliance
selected from experimental year period
Descriptive
with surviving a hospital with ,
results showed Study
sepsis
diagnoses
observationa that increased
campaign
criteria of
l
compliance
bundles and
sepsis
with a global
mortality.
including
sepsis quality
29,470
improvement
subjects that
initiative was
were entered
associated
into the SSC
with a 25%
database Jan.
risk reduction
1, 2005 to Jun.
in mortality.
30, 2012

50
cost of the
security
measures, &
lack of test to
determine the
best program/
techniques to
prevent data
breaches.

implementatio
n to project as
well as ethical
or legal
considerations

No direct
causation ca
be claimed for
the effect of
compliance
on mortality,
potential
confounding
by another
hospital QI
initiatives on
decrease in
mortality, no
data on other
specific
quality

Study is a
level 6 but
does offer
evidence on
early
intervention
of sepsis
having an
impact on
outcomes.
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Liu et al.,
(2020). A
surveillance
method to
identify
patients with
sepsis from
electronic
health
records…

Develop
objective
sepsis
surveillance
method based
on a
population
EHR to study
the incidence
and outcomes
of sepsis.

Method
identified
1352 adult
patients
hospitalized
with suspected
infection
between
January 1 &
February 28,
2018.

Nonexperimental
;
observationa
l study

Study found
that
surveillance
method based
on objective
data was more
accurate than
administrative
methods

Manaktala &
Claypool,
(2017).

To support a
hypothesis
that a mobile

Study
conducted at
tertiary

Case control Sepsis
study
mortality
decreased by

Level 4:
Cohort Study

Level 3:
Quasiexperimental

improvement
initiatives that
were
occurring.
Oxygen and
non-invasive
ventilation
use were not
captured well,
microbiologic
al sampling as
reference that
identified
community
acquired
sepsis rather
than hospital
acquired
infections
(HAI),
method
falsely
attributed
some noninfectious
causes of
multi- organ
failure as
sepsis, etc.
Control and
study group
patient

Study does
help support
the use of
EHR in
capturing
sepsis cases as
the data was
more accurate
in comparison
to
administrative
data.

Article is
level 3 and
shows an
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Evaluating the
impact of
computerized
surveillance
algorithm and
decision
support system
on sepsis
mortality

McRee,
Thanavaro,
Moore, &
Pasvogel
(2014). The
impact of an
electronic
medical record
surveillance
program on
outcomes for

app that
would detect
sepsis and
deliver highly
sensitive and
specific
decision
support to the
point of care
would result
in reduction
of sepsis
mortality

hospital that
has 941 beds
and average
42,000
discharges
annually Study
initiated on 2
hospital floors
that contained
2 respiratory
units and
general med
unit with 58
beds.

52
53% and the
30-day
readmission
rate decreased
from 19.08%
during control
period to
13.21%. No
significant
change in
length of
hospital stay

populations
were not
different in
terms of
setting, age,
gender, &
comorbidities;
race and
ethnicity info
were missing
and not
utilized in
multivariate
analysis;
administrative
data used to
diagnosis
sepsis in study
are known to
have love
sensitivity.
To evaluate
Retrospective NonImplementing Level 4:
Lacked detail
the effects of chart review of experimental sepsis
Retrospective on admitting
the EMR of
medical
;
surveillance in case study
diagnosis
sepsis
records of
observationa EMR
severity,
outcomes in
patients
l study
significantly
implemented
patients
admitted to an
improved
in one
admitted on
adult medical
home
hospital, &
telemetry unit. telemetry unit
discharge
there was only
diagnosed
p<.05 and
one chart
with sepsis.
reduced
reviewer that
Sample
hospital
limits interdivided into 2
rater

electronic
surveillance
and alerting
system for
sepsis with
specific
clinical
decision
support,
delivered to
point of care
resulting in
reduction of
deaths from
sepsis.

This article
provides good
evidence that
early
identification
and treatment
of sepsis
decreases
mortality and
length of stay.
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patients with
sepsis

Menachemi et
al., (2018). The
benefits of
health
information
exchange: An
updated
systematic
review.

To review
recent
literature on
the impact of
health
information
exchange
(HIE).

Portz, et al.
(2019). Using
the technology
acceptance
model to
explore user
experience,
intent to use,

Qualitatively
explore
perspectives
from older
adults with
multiple
chronic
conditions

groups based
on the time of
EMR sepsis
surveillance
implementatio
n.
Inclusion of 24
articles
between May
2017 and June
2017. Articles
included 63
discreet
analyses. The
majority was
from the US.
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mortality
p<.05.

Systematic
review and
metaanalyses

Older adults
Descriptive
participated in Qualitative
focus groups
study
using stratified
random
sampling. The
mean age was
78.41

Results
showed that
all 24 articles
showed
benefits of
HIE with none
reporting
adverse
effects.

reliability of
data collected.

Level 1:
Systematic
review and
metaanalysis

Portal users
Leve1 6:
commonly
Qualitative
used email,
study
pharmacy, and
lab results.
Users also
reported it
improved

Only finding
24 articles
were included
which makes
more complex
statistical or
metaanalyses
difficult to
perform,
possible some
articles were
missed that
could have
been included,
and
generalizabilit
y may be
limited.
Only focus
groups used
for data
collection,
unable to
recruit as
many portal
nonusers, did

This article
shows a high
level of
evidence that
supports HIE
reduces
healthcare
utilization and
costs.

This level 6
study used
TAM as the
framework for
information
technology to
understand
user’s
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and use
behavior of a
patient portal
among older
adults with
multiple
chronic
conditions:
Descriptive
qualitative
study
Rawson et al.,
(2017). A
systematic
review of
clinical
decision
support
systems for
antimicrobial
management:
Are we failing
to investigate
these
interventions
appropriately?

regarding a
patient portal
system.

Done to try
and
understand
the current
scope of
CDSS for
antimicrobial
management
and analyze
existing
methods used
to evaluate
and report
such systems.
CDSS can
support
clinicians to
optimize
antimicrobial
therapy.

54
patientprovider
communicatio
n, save time
and money,
provided
relevant
information.

Prospective
Systematic
and
Review
retrospective
articles in
English that
reported
original
research on
clinical patient
or outcomes of
CDSS for
antimicrobial
management
in primary and
secondary care
were included.
Randomized,
observational,
diagnostic,
development
reports, mixed
methods, and

Fifty-eight
articles were
selected that
described 38
independent
CDSS and the
majority
systems
targeting
antimicrobial
prescribing at
76%.

Level 1:
Systematic
Review

not maintain
equal
participation
from each age
group,
underprivilege
population
was not used
that has less
access to
technology.
The use of
cluster-RCT
design for
experimental
studies does
not allow
individualizati
on of data,
many CDSS
interventions
are
implemented
with several
other
antimicrobial
stewardshipbased
interventions,
& Some
broad- based
search terms
may have

adoption and
use of
emerging
technologies.

This is a highlevel study
and would
give support
in having
CDSS in
preventing
sepsis or
death with
appropriate
interventions
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qualitative
studies were
all included.

Rief et al.,
(2017). Using
health
information
technology to
foster
engagement:
Patients’
experiences
with an active
patient health
record.

To capture the
experience of
using personal
health records
(PHR).

All
Qualitative
participants
analyzed
recruited from focus groups
a larger RCT
in a parent
study.
Participants
included if
they had CAD,
CHF, or either
HTN or
hyperlipidemia
that required
laboratory
monitoring.

Patients
reported
improved
communicatio
n, partnership,
with their
providers, and
a sense of self
management.

Rittenhouse et
al., (2017).
Increased
health
information
technology
adoption and
use among
small primary

To show the
implementatio
n of
meaningful
use of HIT
facilitates
delivery
system
transformatio

Data from
telephone
panel surveys
of 556 small
primary care
practices with
8 or fewer
physicians
conducted.

Use of 16 HIT Level 4:
functionalities Cohort study
increased over
time and
primary care
practices with
3 to 8
physicians
used 95%

Survey

Level 2:
Randomized
control trial

been missed
to capture a
broader
representation
of studies.
Study limited
to a specific
PHR in a
single
organization,
data may not
be
generalizable,
and
participants
were taken
from a group
that were
drawn from a
group of
patients who
already
agreed to a
RCT.
Surveys
conducted
with 1
respondent
per practice, 2
surveys had
response rates
of 63.3% and
49.7%.

This study has
a high level of
evidence and
is helpful in
understanding
what patients
are looking
for when
health
information
technology is
incorporated
within their
healthcare and
promotes
quality of
care.

The study is
not very high
in evidence,
but it supports
how external
incentives are
associated
with greater
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care physician
practices over
time: A
national cohort
study

n. The study
examines a
national
cohort of
primary care
practices in
the US.

Rhee, Jones et
al., (2019).
Prevalence,
underlying
causes, and
preventability
of sepsisassociated
mortality in US
acute care
hospitals

Estimate the
prevalence,
underlying
causes, and
preventability
of sepsisassociated
mortality in
acute
hospitals.

Survey was 40
minutes.
Eighteen
measures of
HIT
functionalities
were studied:
record
keeping,
clinical
decision
support,
patient
communicatio
n, and heath
information
exchange with
hospitals and
pharmacies.
Random
sample of 568
adults
admitted to 6
US hospitals
from January
1, 2014 to
December 31,
2015 who died
or discharged
to hospice.

56
more HIT
processes

Nonexperimental
;
observationa
l study

Eleven sepsis
associated
deaths were
judged to be
definitely or
moderately
preventable &
25 considered
preventable.

Level 4:
Cohort Study

measures of
HIT were not
exhaustive, no
direct
measure of
technology
support
available to
practices, &
analysis does
not allow to
test whether
changes in the
independent
variables were
associated
with changes
in the HIT
index score.
Study limited
to only 6
hospitals who
had specific
specialization
s of care,
findings may
not be
generalizable
due to low
resource
settings, no
universally
accepted

adoption and
use of HIT.

Study
provides good
support in
ways that
sepsis could
be avoided or
death and
could be
related to
under coding
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Rhee, Wang et
al., (2019),
Risk
adjustment for
sepsis mortality
to facilitate
hospital
comparisons
using centers
for disease
control and
prevention’s
adult sepsis
event criteria
and routine…

To validate
riskadjustment
models for
Adult Sepsis
Events in two
large cohorts
of hospitals
using EHR
and
administrative
data.

All adults
admitted to
136 hospitals
from January
2009 to
September
2015. Dataset
used was
Cerner
HealthFacts
that contains
detailed
clinical data
from US
academic and
community
hospitals that
use Cerner
systems.

Observation
al study

57

Models
incorporating
electronic
health record
data (0.776)
accurately
predict
hospital
mortality for
patients with
Adult Sepsis
Events and
outperform
models using
administrative
data (0.827).

Level 4:
Cohort Study

definitions for
end- stage
conditions &
terminally ill,
reported
results with
standard
statistical
procedures
without finite
sample, etc.
correction
Could not
perform headto-head
comparisons
with the other
sepsis severity
scores, no
data on
mortality
occurring
after
discharge,
only used
EHR and
administrative
data without
assessing the
impact of
different riskadjustment
methods.

This is a midlevel article
but does
support using
EHR that will
positively
impact sepsis
outcomes and
provide the
opportunity
for quality of
care.
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Rodriguez et
al., (2018),
Comparison of
qSOFA with
current
emergency
department
tools for
screening of
patients with
sepsis for
critical illness.

Compare the
qSOFA to
systemic
inflammatory
response
syndrome
(SIRS), severe
sepsis criteria,
and lactate
levels to
identify ED
patients with
sepsis.

Conducted at 5
US hospitals
with all adult
patients
admitted to
hospital from
ED with
infectious
disease related
illness.

Nonexperimental
;
observationa
l study

58
Patients
Level 4:
admitted from Cohort study
the ED with
infectious
disease,
qSOFA
criteria
performed as
well or better
than SIRS
criteria, severe
sepsis or
lactate levels
predicting
critical illness.
Out of 3743
patients, 512
(13.7%) had
primary
composite
outcome.

Study only
included those
admitted to
hospital and
not
discharged
and the
qSOFA tool
did not detect
critical illness
for all
potentially
infected.
Incorporation
bias may have
affected
performance
of SIRS and
sepsis criteria,
as well as
lactate levels
for composite
outcome.
Shahsavarinia, To evaluate
Study
NonOut of the 140 Level 4: Case Single center
Moharramzade the validity of conducted in
experimental patients 84
control study study with
h, Arvanagi, & qSOFA for
the largest
;
had a positive
low sample
Mahmoodpoor, early
teaching
observationa qSOFA score
size in
(2020). qSOFA detection and hospital in Iran l study
and 56 had a
critically ill
score for
risk
for 1 year. One
negative score.
patients,
prediction of
stratification
hundred and
Time spent to
generalizabilit
sepsis outcome of patient with forty patients
sepsis
y. Education
in emergency
sepsis in the
with a
detection was
before study
department
suspected
16 minutes
put emphasis

This study is a
level 4 but
gives
significant
support of
using the
qSOFA tool
with patients
in the ED.

The level 4
study gives
good support
to the use of
qSOFA in
early
treatment for
sepsis cases.
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emergency
department.

infection
where enrolled
in study.

Shepard et al.,
(2014), Using
electronic
medical
records to
increase the
efficiency of
catheterassociated
urinary tract
infection
surveillance for
national health
and safety
network
reporting

To develop
accurate and
completely
automated
electronic
algorithm
using EPIC
that results in
elimination of
CAUTI
surveillance
cost.

A 583- bed
tertiary care
center that
used. The
inclusion and
exclusion
criteria used
the National
Healthcare
Safety
Network
definitions for
patients with
CAUTI.

Winslow, R.
(2019), Failing
the metric but
saving lives:
The
protocolization
of sepsis
treatment

This study
looks at
specific cases
of sepsis
treatment and
sepsis quality
metrics and
traces how

Over 150
hours of
observations
and 27 in
depth
interviews
with
administrators

59
shorter with
the qSOFA
score.

on frequent
screening that
also increased
compliance.
Non
Total of 6,379 Level 4: Case The level of
experimental positive urine Control
configurabilit
Quantitative cultures were
y in facilities
study
identified and
EMR to test
6,101 of the
reliability of
positive
algorithm
cultures
making
(95.64%) were
researchers
not CAUTI,
unable to
191 (2.99%)
verify if
possible, & 87
algorithm
(1.36%) ad
could
definite
completely
CAUTI. The
automate
algorithm
CAUTI
proved to be
surveillance.
effective in
increasing the
efficiency of
CAUTI
surveillance.
Non
Abstracted
Level 4: Case Limitations
experimental surveillance
control
include
observationa protocols
generalizabilit
l study
enable highly
y, limited to
complex
the ED in
clinical
acute hospital,
processes to
be measured

Study does
not mention
sepsis but
does use EHR
in
surveillance
of HAIs that
include
CAUTI.
Evidence
could be
associated
with utilizing
EHR to
capture sepsis
cases.

The article
provides good
reference for
how
important
metrics for
sepsis are met

IMPACT OF CLINICAL DECISION SUPPORT TOOL
through quality quality is
measurement
defined,
measured, and
coded in a
600-bed acute
hospital.

and
emergency
medicine
clinicians were
conducted.

60
based on
compliance in
comparison to
clinical
pathways that
move
definitions of
quality away
from the
bedside.

in order to
prevent death.
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Appendix B
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